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(54) CMOS LOGIC CIRCUIT 

(57)Abstract: 

PURPOSE: To evade a time when two output transistors 

(TRs) are simultaneously turned on by driving separately es., ^ 

a PMOS output TR and an NMOS output TR at 

switching. | y 

CONSTITUTION: The circuit consists of an input <^ JLT ' "L IJ"" 

terminal 1, an output terminal 2, an inverter 3, PMOS ^ .r-J [^^^ 

TRs 4, 5, 7, NMOS TRs 6, 8, 9, a PMOS output TR 10 ' '^-xjr/^ ^ f ^ ./^ ' 

and an NMOS output TR 11. Then the on-resistance of Mi^ |j y J?! 

1st PMOS TRs 4, 5 is selected larger than the on- fjt J| ^^ J| 

resistance of a 2nd PMOS TR 7 and the on-resistance LH— C— J 1 1 , j 
of the 2nd NMOS TR 7 is selected larger than the on- ^/ T ' \ 

resistance of a 1st NMOS TR 6. Then one TR is S 



operated with a delay so that the P, N channel MOS TRs 
10, 11 are not simultaneously activated but inverted with 
a prescribed delay time. Thus, no large tentative 
through-current flows and malfunction due to wiring 
noise and increase in power consumption are controlled. 
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^ B ^ 

1. ^m<o^^ 

CMO SS^Hd)^ 

1 'OSB&^r^Jt V jjrJ^N^ ^rwuMO S h 7 --^ 

B&>i, StliaP . ^ ^/i-MO S h 7 V ^ *i 
E V * Ki (»J ^ Ha b «c V > t? 0f ^ Hfl aS K X K S& 



■cmK^tcSBStOi-^, J: 5 ur , tJa ;^ h ^ v 
?i:^fiS**^l&-e ^ J: 5 F 5 v x ^ ^' x ^ 

^I4r2:j:0. PMOS^i:t;^9v-:?Jx^ri^fM 

i^»c|8®-f ^ J: 5 ic/t o T s ot. -tOf^Eo 

h^^f^^ i:» d^o 2 ooai;^ h 7 V V? ;^ ^ 1 5 , 
1 6 O-tf-^ X**»:fe ^<.^i:i:i'wJ:^?, ■< ^ if 
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-f ;C**± i:iHJtt<0»iSi^^«*av»fc 9 . CMOS 

CSS® ^ ® * ^ ^ ^ 

MOS Y 7 i> :^ - ^l»l±R^ ^ ^ '-^ 

U'fv4:S@20PMOSS.aftg20NMOS b 9 

-iTi, f|30PMOS h^vc^J*.^ 1 0t»3 
<0NMOS F ^'✓i?^^ 1 lOKU'-fvl^i*^ 
d^oa^3 0PM0 S V 9 V {^j^^ ^ 1 0 
o y ~ ;^ 'ftr^i^^lS^g^ 2 o <o ffi-Stt^i-^ggg U » 

^^aa^ 2 1 3 o h 7 V 

fxy-^%S530NMOS H^Vv^A^ 1 lO 
-5r'- HCifetlU* » 1 acKm 2 O h 7 Vi?^ ^ 

v^<-^ 3*:frUTA^;fi»^ 1 t Se30h5 
v-:>x^-<T<D^5Itrx K uW' v^ttJlifii5^2 >i 
mi^DPMOSh^vs^^^^OTfvfSt^il^, ^ 
20PMOS y ^v-:^;!^^0:t-v'lgtt;fiiJt 0 
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S& 2 ^3g0S6«<OCMO s 

^<-j>3^. PMOSh5^Vi^>^^J'4, 5, 7<t. 
NMOSh9Vi>;x^6, 8, 9i:. PMOSBi 

1 1 i*^^t:V'*?>» EPt>, C MO 

SQ3atilK>t. 2(BOPMOS h ^Vi^;^^ 4 , 
5**^:'^X^>^l<OPMOS h 9 ^ \ <0 

NMOS h ^vcP^i? 6,k<DV->^fSj±S^U^ Kf 

u^fv^aSlOPMOSaof^^lONMOS h ^ 

^-^Ti:. g|20PMOSV9v-:^X4^7^2(@ 
<ONMOSK9>'-:^;«.iif8. 9*»'b«cSJ&20N 

^< d*-:>?g2<ONMOS h^Vi^XiJrO:*-^ 

cc-e. A^^-^v,, a5i?<3^v.u#» CM 

^ PMC S S-CTKMO S tht) h 9 ^ ^ 1 0, 
1 l'S<7)A^)^^. P3M1SffVTr. Vrxft^^P 

MOS2a.J>'NMOSh7V-:P;«.i?4. 5, 7; 
6.8. goMfSmflE- la^tlSEVTF' . Vtn' 

ft^^ PMOSRCKNMOSailtl V 9^yi>y^if I 0 . 
1 1 OCSM^Ss l^^ti. t ^fl^fr ^ KMC s aj 

1j h 9 i> ^ ^ I id»5^vs.aJ:^^-f?>f^^, 

t I . t » fi # P M O S ;D H 5 V iS' 

0 <t-^**R(S tX, PMOS2iit>'NMOS h 7? V 
i?^^^4. 5. 6. 7, 8, 9fCA:^*K5, A 



CVdd- I Vtn I ) <r> i^-</\^A^h CGND-^ I Vti» I ) 

S . N M O S ffi ^ h 9 C> ^ 1 0 » : 1 J4 , fi 

7 u X ^ K i^^j t , -e P M O S Hi ^ ^ 9 V 
1 0 if'^^-^-t ^ C ti^ts: ^ . PMOSS-CXN 
M O S O aj ;D h 7 V? ;^ ^ 1 0 . 1 I A^'nj 0$ PC 

> ^< - fi Z ^OBitJM, L o w U'^yu** ^ H i flf h 
W'<yUKl^(b^«);&» PMO S J- ^ V X ^ 4 , 

i^. :$:5?^0^-Cti, PMO S h 9 V i?x 4 2^ 
OS h V xi^;^^ 7Fc^tU-Cv <Sfi0atJJC:*-'-/Jgfjt 

7 y i> t Si) ^ ^^mwj-t ^ ^ t X 0 . 2 o 

O aj :^ h 7 V V? ^ d'» f-c 3^ V 12B i ^, 1^ 

fel±iJi5gU:rcJ:$^c, fjg «0 C M O S ?B tel 
SSKliHt*. ^ V V ^TBtfC P MO S ai^ h V 

58it&-f 5> C t e J: C? . 2 OO tti^ h 7 v ^ i» 

ngi^^cd- v!ti^;gi:fi^K^?in:4:^< O :K5f ^c ^ 

m $S ^ d * e> ^ tik ^ ifiHt-C t K ^ «gS 



?§Dfi¥3-143C17 (3) 
5 . 6 ttili^tJiS'^.'S i nc 5 . NMO S y 9 'y i> 
^6, 8. 9tti312:i*?mt C 2 S! 

V,tt, CGND+ I Vtp n O U-iyl.;!,.P> CVoD- 

fc$^^ tilJtJTJffi V »Oggffcfi, NMO S > 7 V 

H i 5 h OS!ffcKJfIiUt, m^'fgRV ,<o^ fviCJt 
-^^ti t£^o :lK\z, ^ *) , iJ ^ - Hfz 
PMOS.NMOSai^3^5?>'t^^^lO, 11 
i'^^ti-ePMOSffl^h^xi;?;^^ 1 Cd? 
5*-7L. n5^t4"CNMOSa3:tJhr->'v5Xi? 

■C, 2 o o Hi ). 9 >- i;? ^ dU^ ti$ fc V i 

OlsJKia. SIP 2 EJtSI I iao;!!:^^^!^^;: A^; 

OCMOS|?SliCHl^OlHlgSl2-CS^„ 

1 . 12 At>5f^^. 2 . 13 ffi:^^,^, 

3. 14 •'<v^<-^r, 4. 5. 7 PMO 

Sh^'-Xi?;^^, 6, 8, 9 NM0Sh-7V 

10. 15 Puosm:^ y 9 -y v>pt, 

^ . 11, 16 NMOSh^vs^XiJr.v, 

cMo Bmm^m^<ox:^m^. v o cmo 

SglSrS(E)£5d»<bOffi:t^ftf V, P M O S Hi 

:f3 h 9 -^(0^.:f7m ^- . V, NMOS 

ai^ h 7 V i» -.O Vtp PMO 

s Y 9 i^'j^;^ ifio^mnm. Vt,x kmo s h 

9 -y 'y ^ (DCMM'^Z. V tp ' P M O s tii :t? 

h 5 V i> iJr ^oMI^ffi, Vrsf' N M O S ai 
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-^j V f y i> ^ iO^mT^^^ t I N M O S ffi 

:Jtjh9vi?j?^^d^;e-:yi-S3^2d» tt PMO 

S tii ^ > 9 V a> ^ ^ *^ 5f v-^ 5> 1^ ^ , t , — p 
M o s as :D h V V ^ A» ^ 7 -f p:^ ^ , t * 





